INTRODUCTION
The ability to rise from a chair is an important activity of daily living (1) (2) (3) (4) (5) . Decreased ability to rise from a chair is important, because it can limit independence or contribute to institutionalization (2) . Adequate quadriceps muscle strength is essential for the ability successfully to perform functional activities of arising from a chair and walking (1) (2) (3) (4) (5) (6) . Technically, total knee replacement (TKR) has developed into one of the most successful procedures in modern medicine. Not surprisingly therefore attention in the TKR community is shifting towards quality of life issues (7) . Some studies (3, (7) (8) (9) (10) have reported that individuals with TKR experience little or no improvement in functional ability after surgery. This functional impairment has been linked to strength deficits in the extensors of the involved limb (3, (11) (12) (13) . Functional evidence of knee extensors strength deficits are noted in individuals with TKR during the sit-to-stand (STS) manoeuvre (3, 5, (14) (15) (16) (17) . The chair rise test is a more focused assessment of extensor mechanism function (6, 16) and is one of the activities used in functional indexes and in test batteries of physical functioning (1). Although, there are several reports in the literature on muscle strength changes following TKR (3, 8, 9, 11, 12, (16) (17) (18) (19) (20) (21) careful review revealed only 1 study comparing unilateral and bilateral TKR with regard to muscle strength and functional activities (16) . As would be expected, patients who had bilateral TKRs had more difficulty with the chair rise test. However, Mahoney et al. (16) , found patients with unilateral TKR gained independence in the STS test later than the bilateral patients, but the type of implant is not homogeneous in the study. Thus, the present study was conducted to compare extensor mechanism function of the knee in uni-and bilateral TKR using the same implant.
METHODS
The series included 72 consecutive patients with TKR (unilateral 32 patients, bilateral 40 patients). Patients with heart, liver, renal, gastrointestinal or endocrinological disease, malignancy, rheumatoid arthritis, gout, paresis or previous fracture of the lower limbs were excluded.warrant surgery, it was patients' preference to have unilateral replacement.
All operations were performed by the same surgeon using the paramedian approach. All knees were implanted with cemented, TKR with cruciate retaining (NexGen 1 , Zimmer, USA). After surgery, all patients received standard postoperative treatment by a physiotherapist, including continuous passive motion, active-assistive and active range of motion (ROM) exercises, isometric and isotonic strengthening exercises, gait training and transfer training. After discharge from the hospital a home-based rehabilitation program was applied. The patients were instructed to perform the exercises, and were evaluated every 2 weeks in hospital for examination and instruction of new exercises.
The patients were evaluated by the physiotherapist pre-operatively (SB) and then at 2-weekly intervals (BU) during the postoperative 6 months using the Hospital for Special Surgery (HSS) knee score (22) and knee ROM (23) . In bilateral cases, ROM was evaluated separately for the sides. The HSS knee score criteria is based on a total of 100 points. The score is divided into 7 categories: pain, function, ROM, muscle strength, flexion deformity, instability and subtractions. Scores between 100 and 85 points are considered excellent results; scores between 84 and 70 points are good results; scores 69 and 60 points are fair, and scores less than 60 are considered poor results. ROM was determined with a universal goniometry by evaluating range of knee flexion and extension (23) . Extensor mechanism function was evaluated at the same time using a STS test (24) . Patients were asked to rise from a 40-cm high chair while keeping their arms folded across their chest. Each patient performed 1 practice and 2 recorded trials. If the patient failed to perform the test independently in any occasion, then the test was rated as negative.
The study was approved by the local ethics committee and informed consent was obtained from the patients before inclusion.
The statistical analyses were performed using independent samples t-test, paired t-test and chi-square test where appropriate. p-values less than 0.05 were accepted as significant.
RESULTS
None of the patients were lost to follow-up. There were no significant differences between the groups for gender, age, height, weight, or body mass index (Table I ). There was no difference between the groups in their pre-operative and postoperative HSS score ( p > 0.05). Average HSS score improved from 63.0+11.4 (range 32-81) to 86.3+8.5 (range 78-96) postoperatively for unilateral TKR, and from 59.3+12.7 (range 31-85) pre-operatively to 83.3+9.9 (range 72-96) postoperatively for patients with bilateral TKR.
There was no difference between the groups in their preoperative and postoperative knee ROM ( p > 0.05).
There was a significant difference between groups in preoperative chair rising ability ( p < 0.05). Pre-operatively 54% of patients in the group of unilateral TKR and 36% of patients in the group of bilateral TKR could rise independently. In the postoperative period there was a significant difference between the groups ( p <0.05). At 2 weeks, 22% of patients in group of unilateral TKR and 20% of patients in group of bilateral TKR could rise independently. However, there was significant difference in favour of unilateral TKR at 4, 6, 8 and 10 weeks. At 10 weeks, all patients with unilateral TKR and 87% of bilateral TKR could rise independently. Although the significance between the groups disappeared at 14 weeks, 100% of patients with bilateral TKR gained independence at 24 weeks (Fig. 1) .
DISCUSSION
The inability to rise from a sitting position is recognized by the World Health Organization as a disabling condition (1) . STS performance correlates with walking speed, independent ambulation and stair climbing (1) . The ability to rise from a sitting position is important for an elderly person to maintain an independent life (1-6, 18). The patients with TKR, who have quadriceps weakness, suggest there is a link between quadriceps weakness and disability (3-5, 11, 15, 21) .
Functional abilities of patients in performing activities of daily living can be assessed either patient-reported or performance-based measure. Patient-reported measurement usually relies on visual analogue scales or on questionnaires filled-in by the patient or by the physician. Current performance-based measurement systems (such as electromyography, force platforms, optokinematic systems) however are time-consuming and require sophisticated laboratories (7) . The chair rise test is a more focused assessment of extensor mechanism function (6, 16) . The benefits of the simple chair rise test of extensor mechanism function are that it requires no special equipment, it requires little additional time, and it can be performed in the examining room as a part of every patient evaluation (16) . The chair rise test is one of the activities used in functional indexes and in test batteries of physical functioning (1, 6) showed that the torque required to rise from a chair without use of the arms required 97% of the knee extensor strength. Moreover, individuals with unilateral or bilateral TKR show deficits in quadriceps strength and inability to rise from a chair, when compared with healthy controls (3, 10, 12, 13, 18) , however individuals with unilateral or bilateral TKR have more quadriceps strength and ability to rise from a chair than osteoarthritic individuals (3, 18) . Review of the literature revealed only 1 study comparing uniand patients with bilateral TKR (16) . In this study (16) , they found that 94% of the patients with bilateral TKR and 75% of the patients with unilateral TKR gained independency in STS test, 1 year after the operation. This is not in accordance with our results that all our unilateral and bilateral patients gained independence in STS test at 10 and 24 weeks, respectively. The reason of inaccuracy between the results of the present study and the Mahoney et al. (16) , may be due to the different types of prosthesis used.
The initial months after TKR appear to be the most critical time for knee extensor strength (3, (18) (19) (20) (21) . The association between quadriceps strength and disability emphasizes the importance of effective quadriceps exercises in the postoperative management of patients with TKR (18, 21) . Our findings suggest that clinicians caring for patients with TKR should monitor quadriceps strength and recommend quadriceps strengthening exercises for maintaining and improving dynamic stability. Having normal quadriceps strength is important in maintaining dynamic stability during the common activity of arising from a chair.
In the present study we followed-up the patients for 6 months, because it is well known that maximum functional gain is achieved in the first 6 months following TKR (4, 6, 11, 19) . Our study also showed that all patients achieved 100% independence in the STS test in 24 weeks.
As a result, we conclude that patients with unilateral TKR gain independence earlier than patients with bilateral TKR. However, for patients with bilateral TKR eventually to gain independence, they should be ready for a longer rehabilitation programme. These results may also provide a database for accurate planning of the resources for postoperative rehabilitation programs.
